Cadmium-induced apoptosis of primary epithelial lung cells: involvement of Bax and p53, but not of oxidative stress.
The lung is a target organ for cadmium (Cd) toxicity. Apoptosis induced by cadmium acetate (CdAc) was studied in alveolar type 2 cells and Clara cells isolated from rat lung. Relatively low concentrations of CdAc (1-10 micromol/L) induced apoptosis after exposure for 20 h. Type 2 cells were more sensitive than Clara cells to Cd-induced apoptosis and loss of cell viability. On exposure to 10 micromol/L CdAc, the levels of the apoptosis-modulating proteins p53 and Bax were increased at 2 h and 5-12 h, respectively. The expression of p53 preceded the expression of Bax and the apoptotic process. The exposure to 10 micromol/L CdAc did not significantly increase the formation of cellular reactive oxygen species (ROS). However, after exposure to a high concentration of CdAc (100 micromol/L), a 30% increase of the ROS level was observed. No significant nitric oxide production was measured following CdAc exposure. Catalase, superoxide dismutase, dimethyl sulfoxide, or tetramethylthiourea did not protect against Cd-induced apoptosis. In conclusion, the results show that Clara cells and type 2 cells are sensitive to Cd-induced apoptosis. Increased levels of p53 and Bax are suggested to be involved in the apoptosis. The apoptosis did not appear to be mediated by oxidative pathways.